Abstract: Charophytes or stoneworts constitute a group of macrophytes that occur mostly in fresh-water environments but can also be found in brackish waters. Knowledge about stoneworts in Albania is still scarce and incomplete. According to published data on charoflora of Albania, there are 24 species and four genera known from different freshwater habitats. The present work is based on plant material sampled from 5 slightly brackish-water temporary ponds in the coastal area of Velipoja (north Albania). During spring and summer of 2013-2015, field surveys were carried out with the main purpose of filling knowledge gaps concerning brackish water charophytes. Altogether seven species were identified: four typical of brackish water habitat (Chara baltica, Chara canescens, Chara galioides and Chara connivens) and three of broader tolerance (Chara aspera, Chara vulgaris and Tolypella glomerata). The first three species, which considered as the rarest and most threatened on the Balkans were found for the first time in Albania.
Introduction


Charophytes or stoneworts are a group of macroscopic green algae that occur worldwide. They are mostly inhabitants of fresh water, but about a dozen of species can be found in brackish water where they are able to withstand large salinity fluctuations [1] [2] [3] [4] . Some of them are halo-tolerant species, meaning taxa that usually occur in freshwater but are able to support low amounts of salt and some others are true halophilous species, meaning they need salinity to germinate and grow [1] . Chara canescens, Chara baltica and Chara galioides are known as true halophilous [5] .
The Balkan Peninsula is distinguished by a rich charophyte flora, which is still insufficiently well known and its entire richness has not yet been recognized [6] . Knowledge about stoneworts in Albania is still scarce and incomplete. According to published data, 24 species, divided between genera (one species) and Tolypella (one species) were reported for Albania from different freshwater habitats like lakes, rivers, ponds, etc. [7] [8] [9] .
Field surveys were carried out last years with the main purpose of filling knowledge gaps concerning brackish water charophytes. In the present work, it is reported the occurrence of some charophyte species in brackish temporary ponds from Velipoja area.
Material and Methods
The Buna/Bojana delta, situated on the Albanian-Montenegrin border, is characterised by different brackish and fresh water habitats favorable for the development of high flora and fauna diversity. It is the most important wetland system along the Adriatic sea and one of the best preserved in the Mediterranean [10] . Velipoja area is located in Albanian part of this delta (Fig. 1) .
The material was collected during spring and summer 2013-2015 in five localities, which represent small temporary ponds with slightly brackish water, located in sand dunes system (Fig. 1) . These ponds remain flooded during winter and spring, namely a D DAVID PUBLISHING Fig. 1 The map of sampling localities-brackish temporary ponds in Velipoja area, the specimens were determined using different keys and nomenclature of the stoneworts follows Krause period sufficient to complete life cycle of the Characeae, from seed to fructification and production of oospores [11] . This type of habitat undergoes fluctuations in salinity as it is subject to infiltration of seawater, inundation during storms and rainfall. Considered as slightly brackish waters of young developing dune slacks, according to Habitats code-EUR27, it can be included in Humid depressions of sand dune system (code 2190) [12] [13] [14] .
The material collected has been preserved and kept in the collection of National Herbarium, Faculty of Natural Sciences at University of Tirana.
Some physical/chemical data of sampling localities are given in Table 1 . Salinity and pH of the water in ponds 1 and 2 are measured at the end of April 2015.
The sampling localities with charophytes ( Fig. 2 
Results and Discussion
Seven species of stoneworts were found and identified, representing the genera Chara and Tolypella: Chara baltica, Chara canescens, Chara galioides, Chara aspera, Chara connivens, Chara vulgaris and Tolypella glomerata. The most common species is Chara canescens which was recorded almost at all localities followed by Chara aspera and Chara baltica.
Chara baltica Bruz. 1824 (Syn.: Chara hispida var. baltica (Bruz.) R.D. Wood 1962)
Chara baltica (Fig. 3 ) recorded here as new to Albania, was found in shallow ponds (localities 1 and 2) with clear, slightly brackish and alkaline water, in sandy or sandy-silt substrate, forming monospecific population or associated with Chara aspera, Chara canescens, Chara galioides and Chara connivens. The first individuals have been observed since the end of March. Ripe oospores were found in June and July.
Description: the plants are fresh green, 10-25 cm long, with axis to 1 mm in diameter, without or only slightly encrusted. The cortex is regularly 2-corticated, rarely 3-corticated, normally tylacanthous. Spine cells solitary, occasionally in pairs, are shorter or longer than axis diameter, acuminate. Stipulodes are in two rows well developed, similar to spine cells, branchlets 8-9 in a whorl with 2-5 corticated and 1-2 ecorticated segments. The sheltered plants among Stuckenia pectinata, with 1-2 outermost segments elongate are inflated and transparent. The bract-cells are variable in length, the posteriors are shorter than anterior. Mature oogonia is 800-900 μm long (without coronula) and 500-600 μm wide. The coronula is large, 180-230 μm high and 330-360 μm wide. Oospores are black, with 11-12 striae, antheridia orange-red, large, 500-550 μm.
The clear identification of the species is problematic, because no single morphologic character was found that can separate Chara baltica and Chara intermedia [18, 19] . They are usually separated from each other by habitat salinity [20] . The findings in Velipoja area, in similar habitats with Chara canescens, Chara aspera, Chara galioides and Tolypella glomerata are in accordance with the literature data about the distribution in Mediterranean coast [4, 21, 22] . The finding of Chara baltica in Velipoja area is of special importance, since populations of this species are globally restricted to the Baltic sea [21] . The species has been found also in Britain, Poland, Portugal and Mediterranean coast in Spain, France, Morocco, Algeria, Tunisia and Sardinia, Italy [4, 23, 24] . In Adriatic coast, it is recorded in the brackish lake Fiesa in Slovenia [6, 25] .
Chara canescens Desv. et Lois. 1810 (Syn.: Chara crinita Wallr. 1815)
Chara canescens (Fig. 4) recorded here as new to Albania was found to grow in all surveyed localities, but in localities 1 and 5 was more abundant. The species represents populations with only female plants, like in the northern parts of Europe and Mediterranean coast [19, 26, 27] . In the area, it covers ponds bottom at a depth of 0.1-0.2 m, forming a monospecific population or associated with Chara baltica and Chara aspera or Tolypella glomerata. Its presence was recorded from middle April to late July.
Chara canescens is common in the northern hemisphere and its occurrence is restricted to brackish waters [3, 4, 21, 27, 28] . In Europe, it is found scattered along the coasts and in south east of the continent, many localities have been lost [4, 28] . In the Balkans, the species occurs in Bosnia and Herzegovina, Bulgaria, Romania, Greece and Serbia [6, 29] . 
Chara galioides DC. 1813 (Syn.: Chara aspera var. galioides (DC.) Hartm., Chara globularis var. aspera f. galioides (DC.) R.D. Wood)
Chara galioides (Fig. 5a ) recorded here as new to Albania was sampled sparsely in spring, only in a shallow canal close to the pond 1. Only male plants were found. Most of specimens had antheridia greater than 800 microns. Chara galioides and Chara aspera are closely related species that can be differentiated by the size of their antheridia, the dimensions of the spine cells, the diameter of the main axis and the length of the anterior and posterior cells [30] .
The species occurs throughout Europe, from Scandinavia to the Mediterranean and northern Africa and it is found exclusively in brackish water [4, 15, 30] .
In the south of France, it grows with Chara baltica, Tolypella nidifica, Tolypella hispanica, Tolypella glomerata or with Lamprothamnium papulosum or Chara canescens [4] . In the Balkans, it is recorded only in Greece, recently including Crete [6, 31] . Chara aspera (Fig. 5b) was observed several times in spring and early summer in two localities (ponds 1 and 2), growing scattered in a mixed vegetation together with Chara baltica and Chara canescens. In Albania, it has been reported previously from Shkodra and Vlora coastal area and from lake Ohrid [8, 32] . Chara aspera occur in both brackish and freshwater. It is a very common species in Europe, Africa, Asia and north America [30] . In the Baltic sea region, the species was found to grow scattered in a mixed vegetation together with Chara baltica Bruz., Chara canescens, etc. [33] . Chara connivens (Fig. 5c ) previously recorded close to Buna/Bojana river mouth was found sparsely in locality 1 only [32] . The species is dioecious, both fertile male and female plants are sampled during the spring 2015.
Chara aspera
Chara connivens
This species can occur in brackish or in a calcareous fresh water [17] . Chara connivens is a very rare species in the Mediterranean region, and it is reported as rare in European level [4, 11] . In the Balkans, it is found in Bulgaria, Croatia, Greece, Montenegro, Romania and Serbia [6, 29] .
Chara vulgaris var. vulgaris L. 1753 (Syn.: Chara foetida A. Braun 1834)
Chara vulgaris (Fig. 6a) was sampled rarely in springtime in locality 1 only, growing together with Tolypella glomerata. This halotolerant freshwater species is an inhabitant of oligohaline environments [3] . Chara vulgaris is a common species in Albania, but this is the first finding in brackish waters. Chara aspera and Chara vulgaris are recorded in all Balkan countries [6] .
Tolypella glomerata (Fig. 6b) was found richly fertile in early spring in the locality 1 only. In late April, it disappears and replaced by Chara canescens.
Tolypella species are commonly found in brackish environments [3] . Tolypella glomerata shows wide ecological amplitude and can be found in aquatic ecosystems from fresh to saline waters, especially in ephemeral vernal pools developed there during early spring [34, 35] . The species is fairly common throughout Europe, while in the Balkans, it is rare and redlisted as Endangered species (EN) [6, 36] . In Albania, it was previously recorded in a freshwater marsh near Velipoja [32] .
Conclusions
Altogether seven species were identified in study area: four typical of brackish water (Chara baltica, Chara canescens, Chara galioides and Chara connivens) and three of broader tolerance (Chara aspera, Chara vulgaris and Tolypella glomerata).
The first three species were found for the first time in Albania. This is also the first report of Chara vulgaris and Tolypella glomerata in brackish water.
According to Blaženčić, J. et al. [6] , five of the species found in the area are classified as threatened in the Balkans: Chara baltica and Chara galioides as Critically Endangered (CR), Chara connivens and Tolypella glomerata as Endangered (EN) and Chara canescens as Vulnerable (VU).
The first reporting of Chara baltica, Chara galioides and Chara canescens in Velipoja area is significant, not only as new species for charoflora of Albania, but also for the Balkans, considering that these are among the rarest and most threatened species of the region.
The results of the present study demonstrate that the charoflora of Albania is still insufficiently recognized and more attention should be paid on the presence of these interesting algae in the coastal habitats.
